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ABSTRACT: 

PROBLEM TO BE SOLVED: To maintain the high withstand voltage of a 
device by 

forming a third semiconductor layer that is deeper than the 
second 

semiconductor layer at direct under gate wiring. 

SOLUTION: A p semiconductor layer 13 is foamed being connected to 
and 

surrounding a p base layer 4 that is formed on a cell region CR 
in which gate 

electrodes 10 are arranged. An emitter electrode 11 is connected 
to the upper 

surface of the side diffusion region SD of the p semiconductor 
layer 13 and to 

the upper surface of a margin region MR that is adjacent to the 
side diffusion 

region SD through a contact hole CH. An n<SP>+</SP> layer 5 is 
not formed in 

these regions. Most of avalanche holes H that are generated 
around the side 

diffusion region SD when high voltage is applied to it go through 
the side 

diffusion region SD and a part of it go through the margin region 
MR and then 

are exhausted to the emitter electrode 11. As there exists no 
n<SP>+</SP> 
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emitter layer 5 in these route, no parasitic bipolar transistor 
is conducted by 

the passage of holes H. As the result of it, reverse biased 
safely operating 

region characteristic is improved. 
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(57) [£ft] 

[IRSl §Sitf>RBSOA£iK#r&. 

y-b«filO*«iWI't4-b/HiWCR 
t3B*Sixfcp^-^JB4fc:aa6tSi:tt)t:. zti& 

^ftil3(0^ Ft6ftfB«SD<0±ffi. fcitA'-lM 
H tksftfl${ S D t fflfct %>~?—~J M R <7)_LtS Ic 
fcL :?>";?:? b*-/l/CH£jItTx$ -yaffil 1# 

HO*¥«ilM KffitHWfiSDfcjlBU -w^-^' 

IW. *-^H cocftiilc J: oT S^ty <>f 7 h 7 V 
i^^jft^i:*^,, -^331, RBSOA** 

all-*-*. 




1 

±±m trimmer z-^mwrnzmt. 
mitzmzmmi-m 1 mminm 1 t , 

^mmmmt&m-zz tizx^x . mm2*m 

^tirf a±±ffi^# tjgja $ tut* 2 mwmm 3 * 

Mam 2 w4>TfiiHS±±iBoa5^Ci!S?W t» 

Ma^ftsftwi. «rie±±ffltHjp-t4 1 1 i ci? 
ibb4 tj 2 s aa l tuie^ 1 *mmiz 

ifiieJ:±ffi<0±fcffllSS*u fSBBSS2tJj:tfaS4¥*tt 

flfcsstwfcftasfifcie 1 ±«s t . 

3*ifc»2±ttlSi:, 

«:S 

laies 1 ±«su , Mass 3 + T-Maifs 2 ¥ 

Ma^M Hjfiiwa«t:ii. nriE»4iimi«Ei)Wjasit 
[ if 2 3 trag 1 niB»*>tt»y- h smiftn 
fraas Mam2¥gfts<w-Ma- , M h 

[fl*Ji4 ] ffi$ig 1 «rvt LIMSS3 ^vffifrfciE 
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2 

[is««6 3 mm 1 fr^ija^savvftawaK 

10 mm. 

mm 2 ¥z§«i:B x t/Htria^ 3 ^wicoMas 1 ± 
a. 

20 [ m& 8] mmy-h mmw-mw^mmum iza 

(a) ±±BtT±Ht 1 1 i> izm$±±miz 

(b) Ma±±fflfc. »2SW^<^R«*&WAt&ii: 
tioT, »2flWffi<0»2^NitWit»3^NWMIf: 

iK®3^ftl*>f)ie^2^ft«J:0t^<. 

l*» t> itriam 3 ^{*«* ? Huf a^ 2 mi icass-*-* 

(c) «HE±±iBK:aH?«t:» 1 »^S^^aftS:WA1- 
SikCJ:"?. ^l^«Som4^ftffl^. ffiem3 

(d) |JiE±±iS*»<5>iHRWfc:x.5rf->^SiWi 

Hiria^4fej;t>'^2^^^saLfrie^i^ 
«c«t:»t*»^, mi^mmmzmiKmzmti 

(e) mmn^tsii/tm i ¥m^s»n±±mk zw 
40 ommzmmhJMb. 

(g) fria»^rai:i!iiam3^*Ji^-p^^k 
x, y-hmmty-hWMtzffifct&TMt. 

(h) friHS 2 4J J: ^4 ^m»*lCBSlWt««Et-6 1 

tuz. mm 3 ¥*#jiofnB$ 2 %m#mwmt 

h*tA mmm^mmnz^mthmiiMMz. 
muhim^uzmm-tTMb . 

(i ) mriaT±ffltmmw(^^-ti»^ 2 
50 iigfc. 
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fri£ig(c)-c, mmmAmmtiK ®m2¥m& 

ixm^fih^-^ymm^m^xnM^ti. 
MEiS(h)-c% Mtemi±«»\ mii^-^yw.m 

m¥mmmm&-nm. 10 
[ it %m i o ] m&8 1 ixmm 9 izimwum 
y- h mmi^mmcommm^ ^x . 
iiriexe(d)t, mm#* s^twi^iaiHcs 

imm 1 1 ] 1 0 £iB»<ofesy- 

m^mwmwnmmum. 20 

[ gft&g 1 2 } f**JS8 & 1 > imw 1 1 <Wf ft* 

( j) MiaXS (h) Cifcrtfo T . flifSxiffl 2 ^«McO 

^*BHi*aHR«c#A'f 4 - 1 1= J; 0 » wmm 2 ts «t v 

»3¥i»M<Wf fU 0 i>^WJgOiSV^2^m 

immmzmm 30 

[0001] 

i^timy- hmmw^mmi. mz. rbs 

[0002] 

awn Lfcffijt*^rt&*3i#KB-c* 0 . ttaw- h 

M^^—y YvVi?^? (Insulated Gate Bipolar T 
ransistor : WF, I G BTtmith ) , HXlfMO 40 

svy-yitxm* %(Df$m\?h&. tmy-hm* 

[00 033 «fCi. M^^f--y-h*#t4lfe»> t 
l/C&B£HW>TV%4. 50 



[0004] [229ii, ZrtBfflmfflBkk%&f&t0)h 
(OTtfcwt, r hu-yf- 1 gbtj kHrtt) 

yaytmfamfaCOWZ. P *1U7?M1. n + A-y7 
r«2. fcitf, n-¥$tt«3*«:«/l$ftT^ 

±±B5 ( n-^»ft«3*W$ill»ffl|cO±ffi) £ 
7 # „ -JgcofSPlWc e 1 £ t> o T 5V HcWfcK 

[000 5] -fe7Ha«CRTtt. n-fiM3 
<0£M»#C. p<*-*JB4jWBi£3*vO*4. 

min^mmcM. y-vrnmsmm^tixm . 
*<nftwz\tY- v-mm ( buy+y- v ) 1 o^mm 

$ilTU4. y-hmSil 0t*tl6lL, L*>tn*iS 
■y 9 « 5 1 n - ¥*ttfl 3 k W*4 <Xfc P ^-^il 4 <?5 

***/HB!&kLxmtt-&. 
[0006] -fe/UfWSC R«, hBKfS«GR{C J: 
r>-CtlH§<xT^4. y-MS»«WGR"Ctt. 

m&)±£.m0)±£* MtRnntLxy-btmG 
Lm&ztix^i. *ix, y-bE®GL<Dwrw 

Ml3tfimti£1&tiLZtiX\i->l. p^*«13«±. 

[0007] ^fr**^±±ffi^+OH^ 3»7 fc»E 
4tn t x$.y^«5cOTO^8g§ilT^I» < , l?7 

i fc^-MSii ocom. tixv. isv^t 

Si 1 ty-hEttGLiOiami. tt«W9*«^£LT 

[ 0 0 0 8 ] ^mW&W<r>T^Mtt£bh p + 3 V 9 9 

*i<o«ffltui. zi-rfrnm 2tf®M2tix^&. 

iix^^xs-y^mflSl 2*^ 

[0009] aW^tSl 2tx5 7^«ffil lktf) 
IBIfc. JE<03P^^HE£EVcg*R«|DLfc*aBT. y-b 
1 0 k X5 -y 1 1 oiac, Bf^y- hBSHIE 
EVob (th) S:)Bi SE^y- Kff V«e SrailirtS t . 

[00 1 0] ^^aA^ix^m^lciO. p*31^^^ 
«lkn-^fi|t«3 ( nVN'./7T«2Sr*tJ) t<7M 



5 

[ooin ort. y-hmEVGESrHfofcs^jit 
<r>mzm$t> f-**/i/fl«6H:» TcOpS'vtfg'Jft-t 

1-4. n"¥WfWB3 (fc t tt>'nVN' 7 7rl 

2) *ti*tfai'99 
«Sl2iJj:^xSv^18ffil l^fcHIJRSiiiA*. £ 
feJiSV^HSr^-fi £ t K J: ->TiH»t* . 
[00 12] 

[JHHaWftLJ: 3 t-tSSHl k£5T\ 02 9 ^ 
15. p<-XJB4. *Ji^n-^WfM3-CfllJfi§/i 

[0013] S£y\*>f X-yh yVi/XftiK -fiHSI 
■fit, n*lS7?I5, p^-*J14. n-^SHMI 
3. to XV* p*3U^^HTfllJSS<i4SF4lf-f U 

5v*7>y7bffct&. IGBT*>77f777f 

[oo 14] ico^-zf-rvrtisaflwi. M/yf- 

f77ri>mLlv\ k * tStt 

BrT*#Sfig:*J<9i53li. MfflORBSOA (Reverse Bi 
as Safe Operation Area ; 7*££iSft^$) "C 

[ 0 0 1 5 ] 03 0«i, Lflffi*qBHE5ilfc«IBT. I 
^188S I c taut **EEVc!<o3Efl:£8£WfcjF 

SSrLk-fSk. {-L • d I c /dt > X'^-l^tll 
[00 1 6] »M)i£>4tt&3*i£iI%0ttl 
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6 

^tEEVcEfcLTxS -y*«ffl IkoVtfWfol 2 
QW&mZtLh. *OtSS, H3 0t5rf iat, I 
GBT*^y«®^A>^7^^t^tSiiST\ 3 

[oo 1 73 asotsrri-st, iGBT^ismE 

[0018] £<©7^5>^x«att. jtCi^aF* 
A^-^^yvX^^-^lSkftS. £0>fc 
*>. »6fi£U:<07-'<5>'^x«at4*. n'lS-y^l 

5##^fcp<-*JB4£SEfUi:» Si^st?-? 

r-^yi^a^yU IGBTOffi^tfe^S^ 

*. IGBTc0ffi^5rt3t^-f7A-5yvx«Sii. ¥ 

3 \y ? 9 VS. Vc e #9ttD S fifc k % fcWWft t>5^<=Sr 

20 

[0019] HRfcttSWi. ^{Btfc»ffi, 
<»l8|LfcaHS:(^fe4»U-C«4r4. Lfztf-oX. -jR 

%\\ LfrlKWt,* H2 9^LfcSBl 5 lTtt. 

IBHHW«**+#fc:«<S«S*L , r^*. i^fcA. 

ft* 1 3^H|{ctt. «#*H«>ifctt^- b' U 
30 14jWEK§fi"O>4<0?, fi-YV>7l4\,zW$h 

P^mwm 1 3 w-i Fffii«Bwc*jv^ t , »v^m« 

[0020] Lfc^t. Sttl 5 1 tis^TJi. 1* 
tt, -fe;I^^CRicffi-ri»P##ftll 3WM Hffift 

««t:tjv^. st^<*s. H3 hi. m 
ffim<r>\mzm.Lx^tmmwmxhz>. 03 1 

40 HkH^E^JWm-f*. 

[002 1 ] £*Utf>«f»tf>*-/mtt, n-^»JB3 
SliSLfcafc:, P^ziftll 3^#jfi<7)P / <.-X«4 
*ililUTxSv^«ffil l^t»(tTfi : <. -Ok 

<-z.mHklX<mi-&. Lfc**oT. 7A'7Vi/i 

^b^y^^OTiai-f*. ^O^IR. SSI 5 1{i7 
•yf-7-y7°L. IBi^kSi. 
[0022] I^Lh^J: 3 ts!*O^S 1 5 1 -fe 
50 ;«CRCItl,pfS*I 1 HffiiJriKWC 
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%£.-t&7rtyy i/xW&K y yi-7 •yTcDWMb^: 

-)Xts*)* it©RBsoA*i. zwm m^mmx 

%±t&7^y>i>-xm&t,z£r>X®]m-2tiX\<->tz. 
[0023] iWfMHIi. fl£3lW)S»(ctJttiJJELfc 
i fmt h fcftCfc $ fat t> , 7; <y y l s x 
«%(c X X- y b y y=Jx ? cog® £ HP I . 
*<?)i tW^TRB S O AfclftLLS-frfclfiR*'- hM 

[0024] 

»y- h m^mfommizti v vc . ±±b t t±®£ sue 
kbsbt i i ¥*fta b . mm i ¥9 

x.mm2¥mmi; Lfri>mm2*m 

4: fc *> t-t <0JSH*t!ffl1-* i 5 K . ifu 

IBS?! 1 ^*«^4>«e-h±E«Og|5^^^$^^^ 

2 8ms?)gs 3 t , flfriem 2 c^x-fr 

^d^Tfco, mz^mftmmz^ mm 
±.±mzma-t& b bt>£i&£3S4ti*tffi2*mtm 
mm tm m 1 ^mmiz a ?itt a afeWBiss jit 

tJO. fijfE§«, «Hafltol*iS£«3*5Uft»tttf)y 

m&&Axfflm&fflLiitdzy-\>w&b. mim 

3mWMHK$3J:3fc:. BufB±±ffi«±t*£*8)l£tf-L 
HMb. l5ILh±ffi£7)±tE^§fL, ifyfBJf^fcitf 

Tiffio-Bcieissft. %mT±mizmmizmmzn 
izt&2ismb* zzuzmt. mmiismi. fir 
tern 3 ^NWM^+rfiiiESs 2 ¥mm zmttt in 
mfliMmzimmizmmztixiir) . mb-»m m 
wumwt* mm%4*mfomm&ztLX^%^z b 
mw.b?z>. 

[0025] 312 ffwm&mi.. $ 1 cowncommy 

-hm^mwmmiza^x . fines i±«®4. fijtam 

2^mmco^xmm-( b&®.M®frt>-jmmm 

vm®b Lxm^ti^-^ymm^mmmzmm 

ztixm. mzv-isymmizi,. mm4*mm 

imf&ztixw>zb*mibt&. 

[ 0 0 2 6 ] m nminmmi. &2 0R8wmy 

mwr?t>&z.b*mib'r*>. 

[0 0 27] m4cr>%W<7)mm&. Sl£nUS3tf>H 

■fixi)^wncr>m.my-vmpmwwza^x. mi 
m^zTm^fflmiznimmmmmiz 
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[0028] »5<0»HB<0iSB«. »403#5i*>*6»y 
IflK0Ja»C(4ttt*^Sr< 1 1 1 fiJtESS3¥gtt 

Jito+t:»js$*iTv^ i t at -ri. . 

[0029] St6tf)»B^^SJi» S51$r^LJB5<Oli> 

■w^HBottiiy- ha^*^ati3 1 . lute 
mnttiiiiwmsw'* m&$3?mwmco[Hmztx' 
mxix^hzbmmbi-i. 

10 [0 03 0] S7tf>»BJi0>§aHi. «l=Sr^LIB60V^ 

^*^«»oie»y-ha*»*iiBfc:ts^r. fits 
Hirie^2^fr«fej:r>'friE^3^* 

Cixf>w®2fcJ:lxm3¥®*«J: 0 fc^ttftaa<0« 

[0031 ] »8<0«HB<0«jaSrffi{i. ie»y- bm* 
mti8&>W&mzts\,vt , (a)iiltTxI fc £ 

t k fctsR±±Ht»aj-r4» 1 mmwom 
i¥mmmii*mftmfczmm?&xnb . (w 
20 Huie±±ffl^^2^«ao7F»^^A-ri)-tt e t 

iism3^*i«em2^*flj;0i>^<. 
t m&$3^mtmi?m2¥mmi l mtei-z> b b 
uztnmtmtmfabtc&koiz. mumi* 
mwm<mtii±m<r>mmm-hxub , (oma 

i"J. mi««ffi«o^4¥^*l^, Hiiiam3^f*« 
^^<ffJfBSg2^*ilcOfJfa±±ffiOgi5^tS}RMt 
»«-t4lSi:. (d)ffiEJi±ffl*»^a*?«fcx.yf-y 
30 yzmtZblz]:*). fJiE»4tJiVaPS24 i »*Jl&Jt 

SBWCJBjW* IS t s (e) frlE?«^ WSfc «k I/ mlB 
^ft»ftc7)±±ffii: *a^»BH*}BJSf *ist . 

(mmmmmo x 0 mmm^tiznb. 
(gmmm^mbmM^mmiz^tzmbi 
mtxoiz, mmmmzmmmzmzt&zbizx-o 
x, y-hw&by-hwab*nt]ifr&xnb* (w 
mum2axx/w,4^mwmt l zn.%mzmmh bbi> 

t9ieiB3^fWH^ffliE»2^«^tBB^S-t 

40 a FffitwB«te «i«««t:««fr 1 ±m«i& , me 

jLiJBOiKUBjS-t* XSt . ( i )fff BT±iS{=1I«W 
K«NSW-4SI2±1Mi*JK)S-t*XSfc. *fflli*ii: 

[0032] »9<0«BBO»BS*?Si, »8«0jfflH«» 

(c)T'. MBm4^^«^\ BM2¥&ftl04>T' 

50 ffiHSitiii:*. mst**. 
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t o o 3 3 ] mi oaxpmw&umi* msfkiim 

x. mzmwx. mmv. M.wz^m^mm 

toft I. 

[ o o 3 4 ] s 1 1 <nmnw&mis » i o^bj 

s(d)-c, mmmmcv'j?%< t h-*m5£*4 m 

coo3 5] mi 2<7)mwmmi?m. ms^tm 
i iw^fr<vwmim7-hm¥mfomwcD$m 

ffiiE82Uiira3*mWW<3VvWJ: 0 i7t«ft«ft 
[0036] 

<i . mawjm 1 >(4 tfttiotojgjB 1 «£y- h 
a^fl^Btov^KBW*. 02(4, i^nst^ 
juk^Mua^*— b ^^*^scoTOiaT'S> 4 . ; ^a 
io ni. H2 9t^L.^*gai 5 it putt. ^ 

4h -f^*>%R-OlBffi*t>offlfjJ-(CO^Ttts 02 9 

[0037] 112 (Cjjrf i. o (~. Hill 0 1 <7)±ffl(C 
{4. -2W>4yfe»(cBt«*4 J: o \z<m<n?- Yn „ V 

mmztix^h, y-bmtGut. mmioico± 
wmmz^xmkztihttuz. -m^nm 
im-m^^xm^mzmm-ti x o izwas&ti 

mmi-&£oizmWi.2tix\<^. zix, y-naa 

GL£tSHSfl4S8*0)£ffifc*>fcoT» xs-y^ns 
[0 0 38] 02(c(4^§;ft. : 5rV">#, i?7^1il 1 
^fcLTtf>IGBT-fe/l/#, «#^y-M£ISGLt 

mzi-tAhyjTmzmmiix^i. ;«a-7 

h-fe;^WiJ;*ix431$£'' ^;«CR" fcSrfS. 

y-hEttGL>WE8?fi41S«£" 
ISGR" i8r*4. 

[00 3 9] <l-l.*/l^$<Ol8j£i:iMtC>03f4. -fe 
;MS«CRrt<oc 1 -c lfiffiift (02 ) Ki&ofciSB 

10 1<OBfffi*jj^-BrB«SfflBrc*&. 03 1«, 2* 
(7)i - - y h -te;l/#f8#>fiT v 4 . m 3 K jj<t «t o t . g 

ai o l-ctt. ©m^pIM^&p'^p;^ 
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Jf 1 0>_tfc. iSffiS^ nS^&ftSr-fSvUin * A'.y 7 r 
JB23Wg(RSiiTi3 l 3. COnV\*v7rJB20 

[0040] ifc. itf)n-#WMI30±fcUipS«) 

^4. Si:, p<-^l4«i±Itli. iSiftg^nS 

JB5a*8ffiW£JBJS§ii"0*4. Zizt><?)5m¥mft 
10 JBfcioT. 2o<0±ffi£#t4¥«#^ i l i S»|E£ft2 
0 0a*»JS3fiT^4. 

[0041] Z0)¥mftmfo2 o oo±±h ( p<-x 

«4 Wc£ft4»0±ffl) CU. » ( bUVf-) 7 

n + x$<y?Jg5i3«i:tfp'<.-*Jl4£:»IU n- 
i N»ftl3K4T*f*J:dK:»lSS*i'CV^. ZcoM 

*>t . m^zw-mznm-thx hjjTRtzjmznx 
fco. -eortffliw4y-h«® ( huyf-y-h) 10 

20 HfimbjLttLX^l. y-hVMl OCStfilL. 

n'l 5 v ^1 5 k n-¥3WMI 3 t tjRiflfc P ^-X 

[0042] n*lS^15«, R&3 2oW»7fc 
P 4 cO±±iitaH l ttt»aj't6 «t 3 

C»j£S*lTlr>*. fSr:b*>, n*lS7?I5li, ffi 
^3 2-3^»7<0H«fc:J6fttLT«tttEtffc2*<0« 

ztib2*o%#mnmzmmz (03 
coc2-c 2«nffi»t»->T) jeastsai* (;nxA 

-) SP^t^LTV^. Uc^'or, C2-C2* 
30 ttfcj&ofcBfHTIi, n + x5-y^J15(4. 

2 0 0«±ffit»oT. 2ocOS7^31^tTV^ 

[0043] 4^*a*2 0 0 W±±ffiCtt. h« 

4. S4>t. ^«9{ix$ v^lffil llcioTSi) 
nrv^4. £819(31. BS^3 2o<03l7t8E4*lfc 

JILT, xSy^tfiil 1(4, n*x$.y^J15tp^ 
40 -ZMAbtoflJHzmiZtLXm. 

[0044] *mw&m 0 ooTiffi, -r^^ 

*> P *3l^^^fli^ttj-r4i)0±fflt(i, 31/?? 
«®1 2*«^§<XTV^|). aUtfWMl 2(4. X5 
7^WllfctfcC, 3U??lSiE (±«8t) tf0igff§ 

[0045] 200 nnmmifii'V 3^ 

4. »7fcJ;^>-'-hiKIGL(4. ^Kft*«H- 

50 r$*utHfji'y3>'-cflUSS*i6tfD3i t a4L^. 
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fc. xS7^til lUXt/y-b^y FGPJi. A 1 
-S i-f&fc^S i &*Wt4r^5-«>A"C«JKSft. 

Mo N i Au£:£T'fl§i££itl>. 

[0 04 6] iw«Bioi*fleffl-ficii, t-t, n 

Sit*. dOttBT, y-h«fil OkxSv^Ml 10 
1*>IHK. Bre^y-MaWEV6i(th)Silii4E«)y 

&. *<Ojg*, Ii7?lil lHn*xS •x^«5 

[0 04 7] i^aASiifc^fciO. p*3U7* 

«lfcn-^ft!3 (nV? V 7rfl|2**tf) fc^IBI 
tfJIA-f 7XS*lS05t\ P * 3 l" ? 1 n-¥^ 

AWU. tttoh. x=.y?HSi 1 fc3W*«ffi 
1 2*>H#. gfflttffl (tfyflOB) t«r4. 
[0 04 8] CWh^OXS -yfWMl \ 

mi 2 commits £ismi±te. 

ilfcj-^^EVcifeatifcftSft.*. ±IELfciat. 
SB 1 0 1 "CJi. P*?V79mi A^*-/P#&A$ 
ti&tzMZ. n-3^l3<^fiia t ffi<$:o'«J l J. 

•e^itcioT, ffiv^yffifii, -r^*><sv^>"i 30 

EVcE(sat)#Hgrt£„ 

[004 9] ore y-h«EV6E^4fnft4v^ia 
+ 6 t»fK S *ufc f - - v * L . f - * 

[0050] *C9&. n 3 (fcitfnVN'-y? 

??1£fil 2i>J:Vx$.y;?fffil l^fcEHRSfi* 40 

rats*, xs-y^msii \t?\<"??mm 20BH4, 

[0 0 5 1] SSI 0 n*x$-y?l 5^317 

tr»*fift#«»a*2 o o co±±miz®?mzm&-? 

JW, ny??h*^CHO{iB (03Cfc(tl>2 
jJS«K) AWTi. P^-Xl4fcJ:t/n*X5-y^ 
JB 5 i: x 5 1 1 i: tf>ia«*»W«Jtt& < . ofcC 

n&wi'hz%!&uz'Kmmz!i!mt l&vwc. x 50 



[00 5 2] <l-2.-fe7Mi«fcy-hEK««fctf5«ff 
tfjfi*>«jSfc»«s>El4* 05. *5iVE31l±. ssi 
0 1 W-b^OWC R k y- hStSffittG Ft i: fllSWKff 

#jfi<oai*S5%tKffiia7*4. iiit<?5+T. H4 

tt. H2K*J»t*C3-C3flJBf»ttifi« i l i #««*2 
OOflJbiffifcitftSrifiEL 0514, C3-C3W 

8HfcKnS0T*4. 

[0053] 04&SU401 t^-t <k a -tiimm 

CRT«4. J-X.yh-b^-^coraPlWceiSrtoT^ 

[0054]-^ y- mm$grti4, 

ft2 0 0»±±fflW±t. *6»Rl6^LTy-hE 
«GLj&*KK$*iTV>4. *LT. y-MH*GLtf)tt 
T«0««**tfn-i|*»fltl3O±±iB»«-t=li, p¥ 

ftll3f4. P*-*H4J9fc»<#JitS:h.-Ov&. 
[00 5 5] H4fcJ:VH5tS-f xx-yh-fe. 
/U^^fi^. -b;W««CRfcy-bE»fa«GR 
i: <0«ff jfiftfiRW* . i fc , 0 1 KStt i. 5t,a- -y 

*>. t;«CRIi y-MBK«WGRKJ:-9Tflffl 

$iitv^i> 0 -ett, y-MS»««GRcttittip 

¥^«1 3i. H«t-b;HSWCR&fiffl-r4«t3{= 

[0056] P ^ft«i3(4. pw?wm&mm£ 
imt&zkizxixm.ztixts'). tnmswm 

fflto. VI h'ffift (*)5ri6flfitt> <ofc*>c. a«tc» 
ftLTV^S. L/c^o-C. -b;Hi«CRt:(i, ^ Hit 
«CJ:oT»)S§futpimiWMIl 30ffias. t=Sr*>^ 

[00573 01 izvkti. a J-x.y h-b;l/C0ffi^ 

£tt2 0 0tf>_L±Bfc:***iSSffl) t, 
-^CHj&*}gfiES*iT^6. SfeC. ^ Hffii«B«S 
Dt|^tl»P^-X«40±ffitt. 1f>f h'l&Kfltt 

s Dfrb-Mvmaftcvmmx'fo t-?- ^virwm Rt 

[00 583 04fcJ;l/05^-rJ;ac xx-y h-t 

>K?>fi**ifii<oJflarcii, y-h«ffiio*<y-hSii 

GL^»«Sft4fc«>t. »7(4p^«s11 3ZM 

mix^i. tlx. m-som co^zm&Wzay 

^?h*-KH^ p^fWBl 3tBBST4v-s; 

s d (T)±m^ t &xmmiz * Tg£ § fi-n > 4 . 

[00 5 93 diO.tat, •b^^CR^-affl-fS-t-f 



(8) 

1 3 

xm. ZIX. ay?7 hft-frCHZMtX . 

JSMRttt. n + X$7?15Ji^j££;fVS:^. 
[ 0 0 6 0 ] 1M HfiMWBSS Dfc J: W-j;iHaJ*M 
Rfcfclt6£*ife«0ftfi^l*J£tt. SB1 0 lcoRB 
SOACHbTSB&flHMfcllfc*. W*tf. Ltfflftf 
«aS<iJt«JBT«B 1 0 1 A**y*BBA»£*7«JBK 10 

■m Franks d t n-ymm 3 mm & 

#ffi<0#3fiT. *wl/HfcVFE<0*tj&*«£t*. iit 

MHixs yaffil l^tfifrd. iii^df-vUT 

[006 1] U>Lft#<k &&SB1 5 1 fc{iH& 

H£iltTX$.y?tffil 1 £gc$g$flT^4c9T\ & 

tM FSHtMI«SD«>p<jS5£ 20 
1M HJ£K««SD<o±ffit:«a«!Sixfcx5 

Fffifft««SD£3iaU ±HK«ttS*ifcx$.y** 

ffii l^tmfft&mm^ *-^H<o±se»fc=s: 

[ 0 0 6 2 ] ^mm&frhfttitz'mn-fr-ilH. 
\i s P a;-^| 4 co p £ l 3 fciS \ t flA 

[ 0 0 6 3 ] § fcK. ±a tfe J: a fc. FffiittStt 

SDJoit/V-yyffl^MR^^-fixtt. n'lS? 

->X, ZtLt><W4 mWlMMSD&XV-i-iSyW® 
y^X £fc**$rV\ ■ffcfcfc. SB?)RB 

soAj6*i6i±-ri. *o*s*. mia* Lnmrnrnz 40 
futttffiresai 0 \my-m.i)->h*7vm^t%kt 

[0 0 64] V-i?yfflmR<nUZ. B&5 0^m&ft 

li. 1M K8SWB«SD«0*#ffi!&>S>5 0//mlil|*IOffl 
«tJR*&. LfctfoT. «jm5 0/*mjMUr, 

ifc. 5 0 //mSSiT^C** < 7-^' 

>*»MR0>s£Ri£*-*<o{i. sai o i<m>m« 
£ffl«ti> - 1 Ko$ra«*<o-c. a* l < &v*. so 
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[006 5] 02£i5Vvt. i--y 

LJt^oT, "7-i;y^iSMRc0il*55 0^m 
SlHtii:. ax.yh-t;^Mffl(*fc^T. JgftlOO 

j« m mi t mfiBMMtazth ztiz%&. 
^coj^fc, sai o ivmmm:. $mwasmn 

WfttiSttTtl, 7-S/VfBSMRtfXIH;. I&5 0ju 
[0066] V-^y^MRWUJi, 0~B&5 

o u mcommx^ wit\ isewupwtv/zft-ii' 
n&trrt-?&m&im& t )* ztiizti>%^x. 
mx-? vjyiSxtnmffi.zwz.hVi&tfmth. 

fc£U -z-iSyimMRcDmtOX-h&tZ. -ttcb 

oimmmiyj mutism s d o+ t#?t-t4 Jt*> 
i±. mnmz®t>ti&. 

[006 7] mUzXolz. SB1 0 lt'(i, ffi&O 
if 7 WlSBBWc . i i -s T W t $ tlX ^ 
4. iOifcfi. W.mcr>M7cr)*cD-mi&mzmRtf 

immmmftz+Mz^tb&mmzmK mi 
»t4*«, ^^Bi 5 1 tnmiz. *mfom2 o o 

[00 68] zntmb* TJUyisxWffite. mini. 
tfl25K*LfcfiW. -T^*>, -feyHBKC Rtffi-f* 
tr-f KfiS»«« SDfcn" ¥@&JI 3 ^«#fta«o«« 
X'CDfi-mii-h. ZLX, Z<7)M®X'%*kLfzTJ<yy 
isxWfis ^U^-yhyy ; Jx^c7)mm^i>fz 

tjcs^ sDfcit/v— yyawM r t (t i, mmm 

SB 10 1 SORB S O AcOlftLtfcJfcgtoCtrftf 
[0069] ±^L?tJ;3e, n + X$-y?«5 

* ti m«w«*2 o o^iiBfttt^fcisaj-r* - 1 

tt. j.^.y HsyKoattHHttiaF^-tS. RIB 

itii. 4 Hjtflwa«sDjjw<oa5fi[(cij»t4rA5 

1 0 l<9RBSOA#£fefc8&|iWfc&#Si7.S. 

[0070] <i-3.sjt^ft>ort, sb i o i com 

mmz^XWtth. 06H21 7I1M10 1 

mzL^mmm^mz^^mmmx'hh. sa 

1 0 1 *«3W4fc«, ti". 06^-f-J; r> t. ^ 
*S#:2 0 0Ot,fc(C^4¥««^^*S*2 OSrff^ 



1 5 

[007 1] ¥aMta£*2oii. flRif. p>?v?<? 

«. *«o-*±ffi<o±(c. nv\- 7 7rJI2i5j:t>'n-^ 
Ay7rl2i:n-¥IWW13H:. xtr?* v-v;Hj&l 

[00723 -pare. H7c^j:5k, n-^mtm 

3<7)±fc. »Jfct**p¥»ttll 3Jc*tJ6U:;<c*- 

VJBttfctftiifiRfM 1 £#£1-4. *LT. 

4 1 £-?Z?t LTfflWC. pS^ftfcjffiRWfc&A 

fttS. fOS&ft. n-¥«tt«30±Et P ¥?£ftl 

1 3#">IiRWCffiM£ix4. 
[0073]o#"fc. 08t^1-J:at:. n-¥3WM 

2£vx?fcLTffl^T, pW7Fffim£'M1Rmz&X-t 
4. *<of£. iSKft4 2*Hs*Lfcac. 7--/i^S6 
-TifctJ:oTpaPFttfttte»$-fr4. n 
3 c7)±fflt P <-xjf 4 #8SlWfc:JBj£3*i 
4. P^-X«4«4 P ¥3gft«l 3tWtthko\,m 
JSSfu U>i. p¥»*113J:»)ta<JBia$*i 

4. 

[0 0 7 4] H9tSrf J:3t:» JBjJW^&n 

'IJ7?15 fctf IS LfcBHPSfc p ^-xfl 4 o±t 
£*SiffiRft4 3£»j£1-4. «M 3WC*-:/JB 

mz^htih. zix. miW4 3Z-?x9tLxm^ 
x. ns^MttsaawtaA-f*. 

[0 0 7 5] *<o«. jfflBt*4 3£Rfe*U:&fc:. 7x 

ft. P <-X«4 co±ffit n'i$ 7^15 **aSiWfc 
JB«S*l4. p¥SWWI13<W 

4. 

[0076] ore. ii i o tejjrfj: 3 £. 

2 0O_L±E£ttfcItft§£ ( S i 02 ) SrJ^tRL. CIO 
SMkHSr^-xy^-f 4 i t X o TifiR*4 4 £f| 
4.«tt44{4. n^xS-y^BScOiffitajRWC 

OfcSrf J:3tc. jBjR*4 4WfflR«iBPa«-a5«. 

WS-AAZl^b LTffl^T. RIE (Reactive Ion 
Etching) fcSSfrti.IifcJ:'?, 2 0tf)_L 

MA^ p K-xm 4 £ fi® L n - 3 ^ 1 3t"f 4 

»7*«lS-f4. *<D». it)8tft4 4f4BI;££ft4. 
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[007 7] 01 lt^-f J:3fc. $7£#tf 

%m#&»2 ocomwiz. fmiuzx^xmtm 1 £ 

**H-rSfife^y^'j3y2 2S:fllWt6. *OfS 
ft, ,if'Jyy3>22li «7ia^<-tfci:it:. 

2 0»±±ffi^*ti?fc-5"r JBttK*«W 

4. 

[0078] -part, 01 nzjpttiG.* p^mwi 
1 3<o±is<oy-MjttGLSEiftt , ^sfa«{c. mm 

10 Wfc«iKtt4 5*#j£*5. 

[0079] -£Of£. 013tejSt\J:3fc:. j&ftft4 5 
LTfflVvc. .■K'Js''j3y2 2£aS?Wfc:Hi 
*t4. f<0&ft. sKy^y 3^220:. 3t®ft4 5T' 

xm;Ztiz. mm#4 5xmbixfzmi±y-bWM 

GLi&9. »7(cSfta4fifc»4Wi. y-httKl 
otfc*. 

[0080] ort. ai4fc^-rj:3t. y-hmflg 
i o«j:r;y-hs»GL**tf±H^ft*ad ±5 

20 t. ttttfl 2 3 -f 4 . ^COffiSl 2 3 liffiitl 9 

0 1 1 1 * 4 1 ot'S) 9 . teiu 9 1 n-nvrnx-ffifS. 

£;M4. 

[0081] ore 0 1 5 t^-t J: 3 y- 

tj 3 2 3 saswtHsst* ZtizXn 
x. ma9*jfmti. -e^ft. ^a«7^^ 

IB, fcit^. P*m*fWBl 3co^-f Hffift«lScav^p 
^-^14rt<ofBW<o±fflt:. 

30 $^4„ 

[0082] 0 1 6 KS-fJ: a C. ^NK^ffc. 

i{fAl-Si**«['t*i4:fcio"C. X5. y ?l$£ 

1 isiistj. -eoigft. x5.y^«flii us. *m 

[0083] ort , 0 1 7 fcjjtf J: 3 
ffiliJf A 1 MoN i Au-^SrJtSH-iiktioT. 

40 n 2*mmh. 

[0084] liLh^J; 3 itSIS. VC^»ft 
oaAfc J: tA'raiSS:±«sfc -f 431^^7 x^rn-fe 
^.Sr. ffl^t.-tirtfflV^ifctioT. £91 0 IjS* 

[0085] <2.$mfiim.2 >0 1 8(4, I9fe<^ffi 

2 <oie»y- h a^frsaco»rffl0TS> 4 . £ ogta 

1 0 2O±ffi(4. ggl 0 1 tH^t. 02£7) 3 F-ffi0T' 
*§fl4. •eLT. 01814. 02cOC4-C4fl]DflS 
ra- 3 /tBrE0tfflS-f4. 
50 [0086] 01 8(^tJ:3tC. HB1 0 2T14. M 
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7#p¥3WWB1 3fck^j££*rO^£* { . Sfil 0 

c . i s t o r to tsM-t &mwm 7cr>*x\ mm 

t*tm$fL-Cc^o 018W4, pWWI 13fc 

[ 0 0 8 7 ] 1M HJtBrtilsfiSDtSi^-^yfaiSM 
RO±ffiC. 3y^^h*-^CH**JgjSSfi4i:i:t, 

li. £X1 0 1 £<0fc*>. SF&A-f tf- 

5 h 5 yisxtcommmmzti. gg<?)R b s o a# 

|6Ltt*fcv^jf0j£»i. £11 0 1 bmtkfthtit. 

[0088] miz. mirnxn-m^y-mw-m 1 3 

*«*-jTt>. 1M FJ6»ISWSD^t:ft-j-C-9->f Ffifi 
»««SDt:ftt,ifiV>a7afc^>f KffittfiWSDfctO 

*> , im Kftttfttt s d t $ 7 a fc <nm<mmitt-m 

[0 089] &±0)£iliZ* JSBl 0 2?fcL 
co R B S O A i^mz |6j± § ^ i: #T'£ S . 

[00903 oart, sati 0 2<Dm&nmt,z^xm 
m-i. 01 9*4, gsi 0 2<7)«iixg^^-risii 

SHI 0 2*J8&t*Ctt, 41\ 06-09 

[0091] -?rt. 0 1 9^-r i 3 tc. 

2 0^±±ffi^*CIWfcK ( S i 0 2 ) £^j£U Z<0 

vtm&w-- yrtiz 1 1 j: jg®tt4 4 

4.iB«*4 4H\ n + x$.y*fl5<3±ffiC8SW%: 
BBP-rS«t^t. ^-xy/Sfttni. 01 

[0 0 9 2] fLT, Clc7)jS»4 4 2:'7X^i:LTffl 

ri EimfT-thzti^zxr). *mtffik2O0) 

±Mfr 4> p ^-XJf 4 L n - 3 ^ fc ift 

4»7*JB«f 4. **>tt« ilj$ft4 4f4l$££;f-l&. 

•ewa. 01 iHai7fcjflLfcig£5Sffts£fct 

[00 9 33 Ohc0J:at=. §£Bl0lcol!3£;«£fc[5] 
[ 0 0 9 4 ] <3. mm<DBB 3 >0 2 0 *i. HM^^S 



1 8 



3««»y-haim»«*!a<OBriiii5HB0-Cft4. <i<o 
HiBl 0 3<0±ffii. £B1 0 1 » 1 0 2i:H*fc. 0 
2*> 3 Pffiia - CSiS*i4. 02O<7)Brffl(i, 02 

oc l - c Hj)W«tie-5fcBriStsfflat*. 
[0095] H3fc:*f iat. £11 0 3TJ4. 
*a^2 0 0c7)±±ffi<7)cfO, n*x$ -y^JISfcH* 
fiftp^-XJ^WSSfflflSC, P<-Xl4J:0i«^ 

augt'pa^^^^*-ri.P t iii 5jwbj£3*ith 
h&tK m.i o i<oH3cs*iiflmfctt«fjaOTK» 
io status. 

[0096] 02 1. 02 2, i5,tV02 3(4, SSKl 

o 3 w-t/naac Rt¥— hwmmmG r t <mM&R 
nmm^^tmmmx'hi. itih^x\ 021 

14. 02(CtJJt4C3-C3fflffi»ftifi<W»«««c2 
0 0tf>±±iB£iSt»rffi§g, 02 2«4. C3-C3Wffi 
Mua&ofcBriiiia, -eLT, 02 3«i, C4-C4«Br 

[0097] Ztlt>com2 l~02 3t^rfJ:pt, S 
ffll0 3T'{i, n+xS.y^JfStffl^^p'v-Xl 
20 4aSaJH£»t?U:$r<. P ^-Xf 4«7-yy« 

±ffiSM)-Ct>, P*I1 5A«§n.T^I.^\ g« 
101, 1 0 2k*4«rfSWC*S:->T^4. p*«15 
<03pKft««{4, p^-^H4*J«tt^pimifWBl3<0 

[0098] iiLhtfOJ: 3 C 1 0 3 T14, P ^-X 
«4J3j:tflM KJ6IWi«SD(!0±ffl{ctJV^. ^=flr< 
30 ttay^^h^-^CHtffl^iiia^t:, p + JI1 

5**^§tlT^I.. Zcotztb. P^-^«4feJ:l/p 
^N»*MJ1 314. ifcfc, ^«i«aflE«0Sv^P + JB 1 5 
2:^tTx5.y^lffil ltffiRSfi*. *0fflk. P 
^-XJB4fcx5^^«ffil l<^ra. iSitfp^iWWB 

13U5^1S1 \ <mto*V99Y&£mk<% 

4. 

[0099] p<-X/f4&&^{4p¥»# 
11 3^tiSAt^*-;^\ X5.^tll l^fctt 

103T'{4, p*mi 5tfmibtl&fzMZ. RBSO 

[0 100] iflrtj. if>f HSfflWBlSSDfci^-^y 

ffl$MR<9_Lffit. ny^ h*-;UCH^*m§ii4 

fU*MROvvr*ilct,, n^xs^^JBSsWB^SiisSr 
^^,{4.^810 1. 1 02t|BI«T*>5. Z<r>tzib. 

50 RBSOA*f|fiJ±tSfcV^fiJ^f(4, HS1 0 1 , 10 
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(11) 
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2fc|3I«t:f|/a*lS. 

[0101] ort, ^Bl 0 3W<o*vZ)#4U> 
[ 0 1 0 2 ] 02 4(4. iSt^O-^JSr^-fi^Ig 

igssifr*-*. 02 4 teniae, y-h 

mffilO. n*X$-y?/l5. tSXT/y-hSMGLZ 

ate. ^--y/SrttrrifctJ:->T»feit6. 

[ 0 1 0 3 ] it$tt4 7(4. ¥SftStt2 0<D_L±ffi<7) 
p^.-Xl4£0n t XS7^if5tH4il7tffl 

is it/. -b/HSWCRKHtip^l^Jil 3W-f F 
JfiBcfSJSSDt. j88?«tBBP-f&. W^SiSi:. 31 
®#=4 7(4. att-filg'CJBlifcSi'liaV*? h*- 

[0 104] ort. i£i&ft4 7 ?£:LTffl^ 
T . p S^*6ftt ^NWKft 2 0 0±±ffltS^W(c?± 
At !». a«*4 7£Ks£U:afc. 

^*a*2 0co±ifflgp^(c. P *JB1 5 
*«S?Wt»«3*l4. 014-017 (CSS L 

fclg£3SfrtS£fc(=«k-5-c. £Sl 0 3Hmt>ti 

[0 1 0 5] 02 5fcJ:tf02 6(4. fftjfcfrjfeOBfl*)- 

0»*js*sBtig0-ca.&. £*>83ijiswctt. 4 

-f. 06~08<OIg£5Sff*-*. 02 
"tJofc. #J^*Sp*JB1 5fcfflSU:R!P»frfc 
T £ SKflc4 8 * . 2 0 0)±3mizimt 

[0106] jli£ft4 8(4. ¥gttStt2 O^JiiffiO 

iilfcffitfi. P^-Xl40-7-v*y^MRtfflit 
*»SL &<fct>". •fe;HB«CRfc:iB't*P i mi*ll3 
h*ffi»ffl«sD(c. asiwfc:iap-r&. t**> 

*>. >Mft4 8(i. mmAimmz, ®mtz>xn 

X-mtiLZtih^v?? h*-^CH*fi-fM-ft««fc:, 
afRWfcBJPl/O^S. 

[ 0 1 0 7 ] o^Ci. *iKft4 8£"?;*?i:l/UB^ 

t . p mmzimmft 2 0 ^±±iatasiRwt:a 
Af*. aajt*4 8tHs*L/;a s 7--/^ 

ttStt2 0O±±ffig|tfHc. p f fll 5*<iBRWt»J« 

[0108] ort. 026 tscf ig^nfrf •?> . t 

n'xs .y^lSfcttJEUrBBPfflS 
*P^-^«4tf5±C#t63BR*4 3*»(£1-6. if 
»4 30iiPa5<4. jBR*4 80BHP«Bfcfi«L«:^ 
J3fcJB(£$ivO>4. -£LT, .I<7)jt®tt4 3£-?.X 



2 0 



? k LTffl we . nfflJRWftfcaiRWfc&A'ti . 
[0109] ifiHBt*4 3S:»*L/saK, 7 

HSH. P^-X«4CT)±fflC. n'l? 7^15« 
WKJBfiESflft. n*xSv^«5(±. p«*113 

m. *<o». 010-01 7(c^-rigSr^fi : -ri,^ 

fctioTx I^Sl 0 3*« < *4>*i4 . 
[ 0 1 1 0 ] 02 7(4. tfift&tfcOS 4>K»iJ<0-W*^ 
10 tK3il8H"Cft4. £tf>tBt#ffiWCIi. 41* . 06 

Hi9e7o:g£3ifif-r!>. -e^a. 027^1- eta 

C. n*xS.y*15*I^ifiBE*4 9£#J&t4. it 
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